Adrenalectomy attenuates kainic acid-induced spectrin proteolysis and heat shock protein 70 induction in hippocampus and cortex.
Glucocorticoids have been shown to exacerbate the damaging effects of a variety of neurotoxic insults in the hippocampus and other brain areas. Evidence suggests that the endangering effects of glucocorticoids may be due to augmenting the cascade of events, such as elevations in intracellular calcium levels, because of excitatory amino acid (EAA) receptor stimulation. A potential mechanism responsible for EAA-induced neuronal damage is activation of calcium-sensitive proteases, such as calpain, which then proteolytically degrade cytoskeleton structural proteins, such as spectrin. The present study was designed to determine if glucocorticoids can regulate the spectrin proteolysis produced by the EAA agonist, kainic acid. Rats were adrenalectomized (ADX) or sham operated and 7 days later injected with kainic acid (10 mg/kg). Twenty-four hours later rats were killed and tissues obtained for western blot analyses of the intact spectrin molecule and the proteolytically derived breakdown products. Kainic acid produced an approximate sevenfold increase in the 145-155-kDa spectrin breakdown products in the hippocampus relative to ADX or sham rats injected with vehicle. ADX attenuated the kainic acid-induced increase in breakdown products by 43%. In a similar way, kainic acid produced a large 10-fold increase in spectrin breakdown products in the frontal cortex, which was also significantly attenuated (-80%) by ADX. Induction of heat shock protein 70 (hsp70) by neurotoxic insults has been suggested to be a sensitive indicator of cellular stress in neurons. Kainic acid induced large amounts of hsp70 in both hippocampus and frontal cortex of sham-operated rats that was markedly attenuated (85-95%) by ADX.(ABSTRACT TRUNCATED AT 250 WORDS)